low-energy structure of 1 and 1,3/2-cyclohexanetrio1 generated by a molecular dynamics14 run from 0 to 300 K with 5-fs step sizes, a path length of 105 ps, and the Amber force field,I5 followed by minimizing random structures generated after multiple 4-ps intervals. The four hydrogen bonds indicated between 1 and the guest are those with interheteroatom distances of 2.9 8, or less and hydrogen bonds angles greater than 16Oo.l6 The molecular dynamics suggests that 1,3/2-cyclohexanetriol undergoes a reorganization to break one intramolecular hydrogen bond upon complexation as shown.
H H
Binding constants (Table I ) in chloroform were determined by 'H NMR titrations of host into constant concentrations of cyclitols. Upfield chemical shifts of the guest CHOH resonances versus host concentration were fit to the typical binding algorithm,I7 and downfield shifts of the CHOH resonances were observed.I8 Host 1 binds stronger than 2,19 indicating cooperativity between the C2 symmetric halves of 1. Within a series of guests (diols or triols), trans arrangements of hydroxyls yield larger binding constants. Furthermore, the binding constants are lower than predicted by comparison to complexes that possess four hydrogen bonds between relatively nonacidic donors and nonbasic acceptors.20
The selectivity is postulated to arise from competition between intramolecular hydrogen bonds in the guests and intermolecular hydrogen bonds with the host. Cis 1,2-hydroxyls form stronger intramolecular hydrogen bonds than trans 1,2-hydro~yls.~' Infrared spectroscopy of the cyclitols in chloroform confirmed the intramolecular hydrogen bonds and indicated no guest oligomerization. In addition, the IR spectra of the diols confirmed the relative strength of cis versus trans intramolecular hydrogen bonds.
Thus, trans hydroxyl stereochemistry leads to stronger complexation since the weaker intramolecular hydrogen bonds are broken. The intramolecular hydrogen bonds also depress the binding since the energy required to partially break them must be paid upon complexation. This competition will likely play a similar role in the complexation of saccharides with synthetic hosts in aprotic low dielectric solvents. Future saccharide receptors for such solvents will need to effectively compete with the intramolecular hydrogen bonds to achieve large association constants. The competition is another factor in addition to secondary interactions,22 electronic arguments,23 and strength of acid-base cons i d e r a t i o n~,~~ which should be considered in the interpretation of binding constants. 
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The role of H and u complexes as reactive intermediates in electrophilic aromatic substitution reactions has become common textbook k n~w l e d g e .~-~ However, detailed information on the structure, reactivity, and energetics is only available for u complexes, both in solutionS and in the gas phase. 6 In contrast, the occurrence and properties of H complexes, at least in the gas phase,4 are much less clear.
The existence of gaseous 7 complexes along with the corresponding u complexes has been shown in some cases by utilizing sophisticated mass spectrometric Moreover, the unimolecular formation of noncovalent, Le., purely electrostatically bound, ion-neutral complexes during the fragmentation of gaseous organic ions has been studied in greater detail.'&l7 For protonated alkylbenzenes, representing prototype intermediates in electrophilic aromatic substitution, the existence of ion-molecule (non-a-type) complexes has been inferred in a limited number of In this preliminary report, we present the first evidence for the mobility of an alkyl ion within ?r complexes of a,wdiphenylalkanes.
Recently, Audier et a1.* reported that protonation of tert-butyl-substituted ethylbenzenes (e.g., 1, R = CH3) and related hydrocarbons in the chemical ionization (CI) source plasma gives rise to the loss of isobutane (Scheme I, path c) by highly regioselective hydride abstraction from the benzylic methylene group@), and they suggested the formation of the corresponding a complexes (e.g., 2, R = CHJ. In the course of our work on gaseous alkylbenzenium ions: we had found that the [M + alkyl]' adduct ions of a,w-diphenylalkanes 3 (R = o-phenylalkyl) formed in the CI plasma also underwent loss of the corresponding alkane (path c) along with the more frequently occurring elimination of alkene (path b). Therefore, we have searched for more compelling evidence for the formation of a complexes by studying the fragmentation of protonated tert-butyl-substituted a,o-diphenylalkanes. In these systems, the formation of complexes should be clearly indicated by hydride abstraction from both the a and the w positions.
(4-rert-Butylpheny1)phenylmethane (4) and 1-(Ctert-butylphenyl)-3-phenylpropane (5) (as well as several deuterium-labeled analogues of 5) were and the mass-analyzed ion to give, after reduction, Sc with 85% d2 (isotope content 91.7% d); likewise, the l-([2H,]phenyl)phenone gave 5d with 89% d , (97.5% d) . For Sa, surprisingly, repeated runs gave only low isotopic purity and site-specificity (7%  d , , 27% d2. 39% d3, 23% d4, 3% d,; 141% d ). By contrast, the reduction of 5b occurred relatively cleanly (16% d , , 72% d2, 9% d3, 2% d4; 96.6% d) . Note that the MIKES technique allows the selection, in this case, of the [M + H]+ isotopmer of interest, except for those isobaric ions containing natural I3C.
Thus, for [Sa + HI+, an increased experimental error (*5% 2) has to be taken into account. toluene under high-pressure CI condition^.^'*^^ We therefore believe that complex 7, rather than 6 and 6', is the actual intermediate in which the hydride abstraction step takes place. Hence, the results presented here corroborate the possibility that intermolecular gas-phase transalkylation reactions may take place via ternary complexes,29 viz., [arene C4Hg+ arene'], as truly "disolvated ~o~s~.~,~~J Ibvl * We hope that further investigations into complex-mediated alkyl ion migrations at the "backbone" of larger aryl-substituted alkanes will add further interesting facets to our understanding of the behavior of gas-phase u and ion-molecule complexes.
Reagents that cleave R N A by promoting transesterification of the phosphate diester linkage of R N A have been the subject of several recent studies.l-lo Cleavage of R N A by transesterification has many advantages over oxidative cleavage, including the possibility of religation of fragments, the high degree of selectivity for cleavage of R N A over DNA," and the elimination of diffusible oxygen radicals that are often produced in metal-ion-promoted oxidative cleavage of nucleic acids. The latter two are important advantages because the use of metal complexes that promote oxidative cleavage of nucleic acids may result in destruction of the ligand or tethered recognition molecule.I2 One of the most tantalizing applications of R N A transesterification catalysts is the possibility of forming more potent antisense oligonucleotides by attachment of a catalytic cleaving group.13 An antisense oligonucleotide with an attached cleaving group able to participate in the catalytic destruction (several copies of mRNA per antisense oligonucleotide) of selected sequences of RNA might truly be effective in the inhibition of gene expression. To date, however, many reagents used to cleave RNA are employed in large e x~e~s l -~ and catalytic turnover has not been demonstrated. We report here the first example of a metal complex (Eu(LI)~+) that shows catalytic behavior in RNA transesterification at 37 OC and neutral pH. In addition, several lanthanide(II1) complexes of L'
